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U.S. Department

Of Transportation 400 Seventh St., S.W.
Federal Highway Washington, D.C. 20590
Administration

January 8, 1990
Refer to: HNG-14/SS-17

Mr. Arthur M. Dinitz

President

Transpo Industries, Inc.

20 Jones Street

New Rochelle, New York 10801-6024

Dear Mr. Dinitz:

This is in response to your October 13 letter to Mr. Thomas O. Willett requesting
acceptance of your company’s Break-Safe breakaway sign support system for use on
Federal-aid highway projects. Transmitted with your letter was the Southwest Research
Institute report (dated September 1989) of the pendulum tests you had performed, and
drawings of the Type A and Type B systems. Additional information including
drawings, were submitted with your December 13, 1989, letter.

The tests were conducted to assess the compliance of the Break-Safe frangible couplings
with the breakaway requirements of the 1985 American Association of State Highway
and Transportation Officials (AASHTO) Standard Specifications for Structural Supports
for Highway Signs, Luminaires and Traffic Signals. These specifications have been
adopted, with minor modifications by the Federal Highway Administration (FHWA).
Testing was conducted using a 1,800 pound instrumented pendulum with a 10 stage
crushable nose. The speed of the pendulum at impact was 20 m.p.h. (29.3 fps) in each
case. The tests and their results are summarized below. Al impacts are head on except as
noted for test TP-7.

Test Test Article Description Total 20 mph Test 60 mph Calc Stub
No. Weight Velocity Velocity Height
(Ibs) Change (fps)  Change (fps) (in)

TP-4 B-525 Coupling, W8x18 297 4.1 4.9 0.3
Post

TP-5 B-650 Coupling, W12x35 595 5.7 10.7 0.3
Post

TP-6 Al6 Coupling, W6x9 Post 98 1.6 4.1 0.3

TP-7 B-525 Coupling, W8x18 297 2.8 4.4 0.3

Post (45 degree hit)



TP-8 AUXS Coupling, Back to 110 23 24 4.0
Back Franklin Steel, 4
pounds per foot U-post in
“strong” soil

These results meet the change in velocity and stub height requirements adopted by the
AASHTO and the FHWA. Therefore, except as limited below, your company’s Break-
Safe Type A and Type B couplings are acceptable for use on Federal-aid highway
projects, if proposed by a State. We note the AUX system using back to back U-posts
was only tested in the strong (National Cooperative Highway Research Program
(NCHRP) designation S-1) soil described in the NCHRP Report 230. Embedding the
stub in “weak” (S-2) soil may allow the post and stub to rotate under impact, loading the
couplings in a way that they do not readily fracture. Therefore, testing in “weak” soil is
recommended to fully qualify the AUX Brake-Safe systems. Until the direct burial Type
AUX systems are qualified in the S-2 soil, our acceptance is only extended for their use
in “strong” soils.

Additionally, we note that all the tests were run on single support installations with
ballast attached to the upper portion of the support, but with no sign blank or upper hinge
present. This is an unconventional and questionable test procedure. If the occupant risk
test results were not so low we would request that tests be run on multiple support
installations before accepting the use of the subject couplings in such installations. Your
request that acceptance be granted for “any size or weight per foot provided the mass of
the post under hinge mechanism is 600 pounds or less.” Since upper hinge/slip plate
mechanisms were not involved in your tests, we are unable to confirm that such a mass
would yield acceptable results. However, we believe that for installations where supports
are further than 7 feet apart, posts up to 45 pounds per foot will perform satisfactorily (we
have applied the same size limitation to slip-base sign supports). For dual support
installations (where both the posts lie within a 7-foot path), we limit our acceptance to
situations where the total weight of both posts below the hinges ifs 45 pounds per foot.
The couplings should not be used in sign structures with three supports or more if posts
are closer than 7 feet apart without further testing.

Our acceptance is limited to he breakaway characteristics of the systems and does not
cover their structural features. Presumably, you will supply potential users with
sufficient information on structural design and installation requirements to ensure proper
performance. We anticipate that the States will require certification from Transpo
Industries that the hardware furnished has essentially the same chemistry, mechanical
properties, and geometry as those used in the tests, and that they will meet the FHWA
breakaway requirements.

Since the Break-Safe couplings are proprietary items, to be used in a Federal-aid highway
project they: (a) must be supplied through competitive bidding with equally suitable
unpatented items; (b) the State highway agency must certify that they are essential for
synchronization with existing highway facilities or that no equally suitable alternate
exists; or (c) they must be used for research or for a distinctive type of construction on



relatively short sections of road for experimental purposes. Our regulations concerning
proprietary products are contained in Title 23, Code of Federal Regulations, Section
635.411, a copy of which is enclosed.

Sincerely yours,

L. A. Staron, Chief

Federal-Aid and Design Division

Enclosures
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GENERAL NOTES

Muels all AASHTO for supports lor highway
signs, luminaires and iraffic signsis.”

At ASTM AJ2S bolis must be wilhin » hardness rengs of Rockwel C2310 C31 prior
1o hot dip gsivanizing per ASTM A183 or mechanically galvanized per ASTM

8.454-78 {%i ) jo0 /"Aa'

Fasteners, sxcep! for specisl boll and coupling, are instalied with lockwashers or
Iocknuls and do nol have specific torque requirements. Festeners should be made ,/‘
as tight a3 possible with convenlional wrenches. 4

Square and level o nesd for

No mars than 1wo shims undemeath any one couphing end no mora than thres shims
undernealh any two couplings

Structual stes! to be hot dip galvanized per ASTM A123 after lsbricetion BOTTOM OF SIGN

Alt brackeis to be I1abled with the brackel lype snd bracket
saleclion number

Select correct brackel number by lacating the intersaciion of slgn helght end post
langth In the brachel seiection mairiy. The interseclion wi) be elther Zone 1. 2 0r 3
which corresponda (o brackel numbers 1, 2 or 3.

6” 8”

POST LENGTH POSTLENGTH
POST 7.....?....."‘.@312{.35@ POST S DDOD)

4

8,

E 111 5 0

¥ i

x

§ .

BRACKET TABLES

i INSTALLATION NOTES .
Wrench sizes regquired: $18", 7/8% 1-1118", 1.14", J.7/18", 1.6/8" \

ANCHOR ASSEMBLY

Chack hola alignmant ol retrolil plate and slipbase.

(hem

The rairoli plate may be teveled by introducing shims betwesen the retrofil plate and
tha stipbase.

Htems (0 snd @)

insiall bolts, washers and nuts as tight 8s possible 1o permenantly clamp retrotit plate
{o slipbese siub.

ttams @ @ @ @ @ and &

BRACKET & HINGE .ASSEMB:.V provided. Squ atight
Anach brackets {0 post using bolts and cap screws sre and tighten.
HmQDOE OO s

Auach hinga plales |ﬂ@sn wusing baits provided. Squars snd tighten.

Mems (5 and

COUPLING ASSEMBLY

Suspand podi over snchor saciion. lnsen special bolt thraugh bracket and into coup-
ling. Hand lighten. (lems @ g @ Lower post with couplings onto anchor seclian
~ guiding towst portian of couplings hraugh holes provided. (items @ and @) In-
slait locknut onto thresded lon ot coupling proiruding through anchor section.
Hand lighten. llems (3) and (81 1 post ks not plumb insent shims between anchor sec:
tion and coupling flange. Tighten lockmus — then tighten spacisil boll.

ems @ @ @ @ and O .

NOTE: Do nol place torqua porntlon ol ting. Wranch Nats are
provided an either side for proper tightening.

BiLL OF MATERIALS

new DABCRPTION QTY  PART

POST NO.
3 iwacker 9001 T8 Alum. {Bee Brashet Jeieciion Tobial 1 SERKITIA A 3A
e e e e e
B Beit Il!. 17171 UNCaZ- 18" Wea. M. ABTM 4328, Oatv. ASTM A1HY 4 BRI
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137 Bpacier Boll_13 UNC, ABTM AJIL Gaiv. ABTM B 40474 «_sacen
Y Coupling  Largs. TS UNC TA 8 70, Golv ARTM B4l4TS 4_secare
W @ soewasnw

4__RiGOWGBH14
LTOUNC % 334", Hoa Hd, ABTM A334, Galv ASTM A 163 «_iameannm
Whick 9061 T8 Alum o ASST sioel 1Y OTHEAS
e 4 B10ewarL7e
Hes., Y410 UNC, ABTM 4331, Gaiv. ASTM A 18T
@_Large, 113" Sedlien. Gofv. ARTM AVED
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GENERAL NOTES

Mootz atf AASHTO ~ for for highway
signs, luminasires snd \raffic signels.”

At ASTM A325 bolts mus! be within & hardness range of Rockwall C23 1o C31 prior
+ dip gelvenizing per ASTM A153 or mechanically gslvanized per ASTM
.76,

ers, eucept lor special boll and coupling, are installed with lockwaeshers or
nuts snd do notl have specific lorgque requirements. Fasiensrs should be mede
as tight 33 possible with conventional wrenches.

Sauare and level to nesd tor

nore than shims
wnesth any two couplings

Strucioel steel lo be hot dip gelvanized par ASTM A12] after fsbrication

All rackets lobe labled with brackel lype and bracket
selaclion number.

Select corract breckel number by locsting the intarsection of sign height and post
length In the bracket setection matriz. The Intersection will be sithes Zone 1, 20r 3
which corresponds 10 brackel numbers 1, 2 or 3.

6” 8”
POST LENGTH POST LENGTH
POST NOECODEONEID DI D, POST DDOEIO0NONEDIDDD

q1

kel
L

SIGN HEIGHT
]

SIGN HEIGHT

rivy

BRACKET TABLES

INSTALLATION NOTES
Wranch sixes required: 18", 7%, 1-1/18", 1-1/4", 1-T1E", 1-5/8"

BRACKET ASSEMBL:M 1dod. Sa 4 tight
Assemble brackets to post bolis provide juare and tighlen.
tem® @ @ ©® ® ©m®

ANCHOR ASSEMBLY

Assamble coupling sachors (D) to instalistion lemplate (not shown).

Lower snlire snchor assembly Into Irash concrste and vibrate Into pos)-
tion 30 1hat the 1ops bf the individusl snchars (1) are Nlush with the fin-
Ished top surface of the footings.

COUPLING ASSEMBLY
post over kooling and Insert special bolts (8 through brackets

Bataw bracket, thresd couplings () into snchors (@ but leave loose.

ver post with special botts () onto loose couplings (@) and
}nd lechl balts into couplings. Thresd couplings akt the way into an-
.
shten special MI-@ with 1.5/8" wrench. NOTE! Do not place lorque
«ctoss nacked down portion of coupling — wrench flats are provided on
either side for proper tightening.

11 post is not plumb, insert shims (@) and (®) between couplings () and an-
chors (-

HINGE ASSEMBLY

Butt upper and lower pasts together on fial surface.

Pisce hinge plstes () on outer tianges and secure with ¥4 UNC bolts
(@) (B snd (19)—snug but do not lighten.

Make sure upper posis arein then tighten st nuts (®
to proof load— 172 ol & tumn beyond snug.

BILL OF MATERIALS
mEM OEICAPTION :"lv' ::’I'
Beachet 8941 74 Alum. (Ses Srachol Seloction Yﬂ 2 II;IulIA. TA, MA
Belt Tup, 4213 UNCa2-AZ" Hen. K., ASTH ASZS. Qaly. ASTM A183 4 835N
[ Miéde, 17513 UNCRIIM, Hee Hd., ASTM AJIL Oalv. ASTM A1S3 4 Basegnny
@ Bon Sohem, T 11 UNCaT", Hea. Ne, ASTM A32E Oaby. A183 4 1318608
I« Ezlﬂl' Brachet, 172713 UNCal-tid", Ton. Nl..Alii A307, GoWASTM AIET__ & $147S0SIH
Lockwasher /1" Quivanired 16 3HOWO S0
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GENERAL NOTES

Msels ait AASHTO “Standard specifications for structure! supports lor highway
signs, luminsires and trattic signals.”

All ASTM A325 bolts must be within » hardness range of Rockwell C23 to C31 prior
to hot din gsivanizing per ABTM A153 or mechsnicelly gsivanized per ASTM

B-454-76.
Fasten: acepl for special boll and ore with or
focknuls and do noi have specilic torque requirements. Fasteners should be mede
as tight es possible whh conventonal wrenches.

Squars snd fevel 3 need tor
No th H d o more then three shims

undernesih any two couplings
Structual stesl 1o be hol dip galvanized per ASTM A123 sfter Iabricetion

Al brechets lo be labied with ihe bracket type and brachet
seleciion number.

Select correct dracket number by loceling the lntersection of sign helght and post
fengih in the bracke! selection mairin. The intersection will be either Zone 1,2 ar 3
which cofresponds to brackei numbers 1, 2 o¢ 3.

10” 12”7
POST POST LENGTH POST POSTLENGTH

COQNEOOODNOZIDETD FIERE C & 2T P0m

=]

I

SIGN HEIGHT

TTTV T

BRACKET TABLES

INSTALLATION NOTES
Wrench sizes required: /187, 78", 1-1/18, 1-1/4", 1:7118", 1-5/8"

ANCHOR ASSEMBLY

Chack hole alignment of retrafll piate and slipbase.

them @)

The retrofit plate may be leveied by introducing shims betwasn the retrolit plste and
the sfipbaus.

fems () and

Instaii bolts, s tigh! as po! v retrofll plate
1o slipbasse stub.

tems O @ B D end &

BRACKET & HINGE AS.SO‘EMB‘LV providext. Squars snd lighten.
Attach brackeis 1o post using bolls and cap acrews usre .
BOOWD

Mems

Attach hinge plates lo using boits provided. Square and lighten.

Glors & & Dand §“

COUPLING ASSEMBLY

Suspand posl over anchor gection. insert specisl bokt through brackset and into coup-
Hand tighten. (lum-@u@om« post wih ings oma anchor n

— Quiding lowsr portion ol couplings through holes provided. ftems (1) and (I -

#iall locknut onta threaded lon of coupling protruding through snchor section.

Hend tighten. (itema (D) and ‘§‘Il post I8 not plumb insert shims belwesn anchor sec-

tion end co! Fange. Tighten locknut — then tighten special bot.

tems D © @ @ and @)

NOTE: Do nol placs lorqus across necked down portion of coupling. Wrench fists are
provided on either side for proper tightening.

BILL OF MATERIALS
L] BRiCRIPTION QTY AR
POST NO.

Trochel 9081 70 Alun. (500 Braaiei Eotection Tobker T EReR kA,

g, WE-11 UNG1Z-3" Fea. . ASTM ASJS. Oobv. ASTH A1F3 4_mnacan
Wiodis, -1 UNGI1", Hew_ e, ASTM A3, Gers. ABTW A 18D a__RuiNas
Botlem, S8 11 UNCRI-1I", Hou_ e, ABTM A32S Gaiv. ATRY 4 " Emonin

4_surioan
8 sreowasied
13__SidNGHReo

Torge. 1S UNC, 3A & 25_Oo.
Fersashes, 18 Govge. Gatv. Siael Baet @ 1ewosHT
Heraushat, 14 Gavge, Galv. Sveel Sheet 4 SIOWaRH 14
Plate WM1DUNC 5 330", Non Hd., ABTI AL, GuivASTM A1SS a__sassonary
o Pinie 117 Wiwk SO081 T8 Aurn of AM41 stwet T_svOTHERS
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$114807 228
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TINGA WS

ATIS, Qv ASTM A
117" Beckva, Guk. ABTM ATSD

9-'S-‘P-0SINES ON AEwissy
Ailquesse abuiy pue aseq

(8./8) 059-9 °9%

s)sod ubig 4m .1 % .21 '.01 10}

203
o
zgg
2: o
33=
mO-<
o SSw
> (05'< -—
2 “ra &
o n g
' Q 1
3 o 9

SIGN HEIGHT

4

(3]
el
il
(8
el
o
K
i
|
L
L

=—— BOTTOM OF SIGN

U.S. PATENT NO. 3,861,556 4071870 4.528.788




§ g ..——17 GENERAL NOTES

Mests asll AASHTO ' for supports for highway
signs, luminalres and trafic signals
All ASTM A325 bolts must be within ® herdness renge of Rockwol C23 10 C3t prior
10 hot dip galvanizing per ASTM A 153 ar mechanicelly gaivanized per ASTM
B-454-76 v
., b :
Fusteners, sxcep! for spacis! boll and coupling, are instalied wilh lockwashers or e lﬁ/!t
locknuls and do not have spacific 1orqua requirements. Fasteners should be made . il
o8 {ight a8 passible with conventional wrenches. 4'/h
Square snd tovel individual componenis 1o minimize need tor shimming. » '%’
No han lwo shims eny no more than three shims s
undernaath any iwo couplings Hs
»
Struclusl siesl to be hol dip galvanized par ASTM A123 sfter fabrication 1} .
9,
All brackets 1o ba parmanenily isbiad with the sppropriste brechel type snd bracket ) | /‘
selection number
Select correct brackal number by locsting the intersection of sign height and post
Jangth (n the bracket selection mairin Tha intersection will be either Zane 1, 2 or 3
which corresponds 1o brackel numbers 1,2 0r 3
10” 127 147
POST POST POST
POST LENGTH POST LENGTH
R DEDTERT _[ou[ae] RCOCRETDH cannan
o E]
41 1] 0
uss 3 s
k0 0 ]
> #[8 £ ] Z[
z | +—{ z -
i :E
g ( ] é 1 J : E a
: H H
a 1T
i BRACKET TABLES
INSTALLATION NOTES
Wisnch sizes required: 16", 7™, 11187, 1-144", 1-7/16", 1-58"
BRACKET ASSEMBLY
Assemble brackels to post with bolta provided. Square snd tighten.
—w® D OO O Onn
ANCHOR ASSEMBLY
Assembie coupling anchors @ 10 instaliation tempiate (nol shown).
Lowaer antire anchor sssembly into imsh concrats and vibrate into posi-
fion so that the 1ops of the individual anchars (2 sre flush with the fin- .
ished top surface of the lootings.
COUPLING ASSEMBLY
8-9-“ post over faoling and insen specisl bols (B) thvough brackets
Below brackat, thrasd couplings (D) Into anchors §D) but leave loose.
Lower past with special bolts @ onio loose eoupllngu@ mnd
thresd al bolls into couplings. Theead couplings al the way into en-
chors
Tighten specisi bolts (B with 1-5/8" wrench. NOTE! Do not place torque
across nacked down portion of coupling ~ wrench fiais are provided on
withar side for proper tightening.
H postis nol piumb, insert shims @ and (@ between couplings () and an-
chors (D).
HINGE ASSEMBLY
Bult upper and lower posts fogaiher on Rat suriace.
Place hinge plates @ on outer flanges and securs with ¥4-UNC bolts
® —snug but do not tighten.
Make sure upper and lower posts are in slignment; then lighten ail nuts &
to pwoof load—1i2 of » turn beyond snug.
BILL OF MATERIALS g
QYY PARY
POST NG e
TiRteeen60A1 TH Alwn. (a3 Braxkul Sateation Yablo) T ARG A 1A 34
2 Top, M8 11 UNCa2 J4- Hen Nd. ASTM AX2S. Qo ABTM A1R3 4 sansaurs
Midate, S 11 UNCeT", Haas We. ARTN A225 Daiv. ASTM A183 ¢ $Iml 1300
Bovtem, WB-11 UNCaa-tM~. Hea, He, ASTM AJ23 Guke. ATEY . SAGA328 .
Cap Berew jraahet, M5 19 UNCATAM, Hea. N9 _ABTM 4287 GoivABTM AVSY 4 SN 7
Lockwasher 04" Davenised Rl 2100WaSLe
Nut Wea. 38 11 UNC, ABTM A V54 ORI, Galy. AFTM AVE) 1 $1BANGHHIS
Beosisd Boh 13 UNG. ARTN AJZ3. Oty ARTM B AT sacs;
Tacpiing __Lerge, VA UNG, 34 & 75, Goiv ASTM 845618 acere
o Wersoshos, 16 Douge, Gabv Mioel Shent BTOWOSH1S
[ Worseshes. 11 Gouge, Galv. Binel Ehait TTCL
Y Anaver 16 UNC, 304 Mainiens ias] Forriok 1038 Sieel Rod & Coll
i ! Ninge Piste Lorge, 113" Seciien. Galv. ASTM AN 8
Beil Hinge, 34-10 UNCu2 14", Meu. e, ASTM ALS, Qoiv ASTM ATS 8 3A1RGTIS
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GENERAL NOTES
Meets 811 AASHTO for supports for
highway signs, eninsiree and iraffic signals.”

Fastonors ars insialied with lockwashers of locknuls and do nal have
Fi b

apecific forque de a3 light 23 possi-
biw with corventional wrenchase. -
Squars and evel individuel components fo minimize need for shimming. ﬂz-“' /V!-
Structurs! stes! o be hot dip galvanized per ASTM A123 atter fabrication. 33/‘ -0 /
l'/' T BOTTOM OF
b . B
O 5
A
- 9. P 3
'. Y 4y
2 & ™
@ \/g
d
INSTALLATION NOTES .),l
Wrench stzes required: 78", 17, 118" m
BRACKET ASSEMBL!M botte provided. 4o 0
Assemble brackels to post Square an: ton.
MemsD @ @md@ o
ANCHOR ASSEMBLY
Assemble coupling snchors (D) 1o instsiistion tempiate 1101 shown).
Into fresh sothat the

. Lower vibr
lonthnﬂm@manmdlwlwmdim
footings.

COUPLING ASSEMBLY

Suspend post over footing and insert special boits (8) through brackets (D).
Below bracket, thread couplings (B) into anchors (£) but teave loasa.

Lower post with spacial boits (3) anto laoes couplings (3) and threed special boila in-
to couplings. Thread couplings all the way into anchors (3).

Tighten special bolts with 158" wrench. NOTE! Do not placs torqua across
necked down porilon of coupling — wrench flals are provided on either side for
proper tightening.

It post Is nat phumb, Insert shime (7) and (3) between couplings (©) and snchors ().

HINGE ASSEMBLY
Butt uppar and lower posts together on Nat surface.

Place hinge pistes () on outer flanges and secure with 1/2-UNC x 11/2” botts () ©
and ()—snug but do not tighten.
Make sure upper anvd lower pPosts are In alignment; then tighten alt uts (2) to proof
load— 172 of » tumn bayond snug.
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Pate el S [ A ERHATS
okt g A, Mew e AFTM THAI  § SSNBaN

9] VINES ON Alawiassy
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S140ddNS NOIS
G3LNNOW GNNOHD
HOd W3ILSAS AVMYIVIHE

-3
Xy

ik

18-2¢-% 3iva

P—

S PATENT NO. 3951 556 4.071.970 4,528,786



$5 -1/

GENERAL NOTES
Muots sll AASHTO tor
signs. lumminaices and teatfic signals.”

supports for highwey

Al ASTM A325 botts musl be within & hardness range of Rockwell C23 10 CI prior
10 hot dip galvanizing per ASTM A153 or mechenically gelvanizad per ASTM
8-454-76.

Fasieners, eacept lor apacial boll and coupling, are insisiled with lockwashers or
locknuls snd do not have specific lorque requirements. Fasteners should be mede
a3 light as possible with conventiona) wranches.

Square and level Individusi components 1o minimize nead tor shimming,

No more than fwo shims undernaath sny one couphing and no mors then three shims
underneath any two couplings

Struciual steel 1o ba hot dip grivenized per ABTM A123 ahter fabrication

INSTALLATION NOTES
Wrench sizes required: 7/8", 1", 118"

ANCHOR BRACKET ASSEMBLY
Attach adapiers G8) and (3) 1o post, lighten boks ). @ and @ 10 prool
load {1/2 lurn beyond snug).

Mount anchor brackets () onto sdapiers (@) and (D . Tighten bolts @0
#nd (O to proof load.

EARTH EMBEDMENT OF ANCHOR SECTION

Drive the anchor assembly inio the ground with s spacial drve cap, ands
hydraullc, pneumatic or gasoiine engine powsred driver. The anchor
assambly may aisa be placed in an sugured hole wilh silher concrets, or
with a stane and groit mix.

UPPER BHA%(ET ASSEMBLY @ wi®

Altach adaplers ! st, tighten bolk h u i load.
Mo::i u‘p:a‘r‘;'uchll: 6 onlo ld::llﬂ é “Vighten bolis ®?5“md [0}
1o proo .

COUPLING ASSEMBLY

Place pop-piais () onto imbedded snchor saction. insent trangible coup-
fings (8) hrough pop-plate and snchor brackets. Tighten hex nul [OX)
proat load. .

Suspsnd posl over snchor section, ining up the brackels (@) with the
trangible coupiings. fnsert special boHs (5 through the brackeis and Inlo
the frangibls couplings. Tighten couptings and special bolts. nsert shims
@ and (3) between couptings snd pop-plate if necessary.

Note: Da nat place torque acrass necked down saction of irangible coup-
Kngs. Wrench flats are provided on either side for proper tightening.
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